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" _ Hubble Space - — Mars Odys's'éj;}iF 3 *'
Telescope & other Spirit/Opportunity, etc.
space telescopes — Cassini (Currently

— Gravity Probe-B | Ol‘bltlng Saturn)
» Earth Exploration « Communication
- Landsat Terra, Agua, - Tracklng Data Relay
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15 177 deep space Space at dlstance réem theﬂ
- Earth equal to, or greater than, 2 x 106 f('m A

1.182 active sensor: A measuring instrument in
the earth exploration-satellite service or in
the space research service by means of
which information is obtained by
transmission and receptlon of radio waves_
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1 13 radio: astron@my Astronom ésed on - :
. hen receptlon of radio waves of cosmic
origin.

X.xX radar astronomy — Not defined

1.43 radionavigation-satellite service: A |
e radlodetermlnatlon satelllte servu:e i
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. DAWN (Solar system evolution): June 200‘7 o -

« PHOENIX (Mars surface probe): Aug 2007
GLAST (Space telescope): Oct 2007
SHUTTLE (ISS construction): x 5 missions
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“Swﬂchhoard,m the sky
— 85% coverage for near-Earth missions. ~— == =

» Misc. Additional ground stations

® TDRS Satellites

TDRS Ground Station
® Other Ground Stations
O Future TDSR Sgtellites:




=Deep Space N
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Goldstone USA Robledo Spa|n~ Canbérr

Deep space: “Space at distances from the Earth equal ter or
greater than, 2 x 106 km.” (RR 1.177)

Dish sizes up to 70 m

All frequencies for U.S. and non-U.S. missions using the
DSN selected by NASA/JPL
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Commumcatlon land
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 — 2025-2110 GHz: ES>S and y

'S>S (Fwd)

— 2110-2120 GHz: Deep
Space S2E

— 2200-2290 GHz: S~>E and
S-S (Rtn)

_ 2290-2300 GHz: Deep
Space E=2S

ﬁxc_Band ;
71457190 GHz: D_é‘ép =
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— 13.77-13.78 GHz: 353
(R\e)

— 14.8-15.35* GHz: S=>S (Rtn)
Ka- Band

— 2215528155 GHZ: DRSS
353

— 25.25-27.5 GHz: TDRSS
SIS
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— 5250-5460 MHz — 31.3-31.8 GHz =
— 9500-9800 MHz - 36-37 GHz
— 13.25-13.75GHz - 50.2-50.4 GHz
— 35.5-36 GHz — 52.6-59.3 GHz
~ — 94941 GHz — 86-92 GHz =
SSSPassiyer— o= =051 2.25 GHz
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— “All emissions are prohlblted”

 Freguencies in RR 5.565 (275-1000 GHz)

— The frequency band 275-1 000'GHz may be used by
administrations for experimentation with, and
development of, various active and passive services.
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Headquarters?

Washington, DC
|

Jet Propulsion Lab
Pasadena, CA
- Hubble Space T-scope
- Mars Exp. Rover
- (etc.)

Johnson SC
Houston, TX
- Int’l Space Station
- Space Shuttle

Goddard SFC
Greenbelt, MD
- AIM
- THEMIS

Science

Missions

Ames RC

q :
Moffett Field, CA

Dryden FRC

Edwards AFB, CA

Ny Glenn RC?
Cleveland, OH
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New System WERSER sps1 B sps2 B sps3 [ag { Sps 4 > [t
Concept/Req’s : 2

Pre-coordination

Center Freq. 318 ESA, JAXA,
Managers et. al.
ry
PN DoD, NOAA,
etc.

Adv. Pub. jgmgl Coord. gme Notify

New mission
A

Space Freq. B
+Coord. Group —
(SFCG) 5
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0 I\/Iembersh|p Anyﬂatlonaﬂ or mternat’ﬁ‘al olvﬂrr
space agency which is interested inthe =~ =
cooperative development of recommendations
for frequency management matters in the support
of science services

— 25 Members (Civil space agencies including NASA,
ESA and NOAA)
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“The SFCG was establrshed In order to ’br rde arless &
_formal and more flexible environment; ... for the soltition
of frequency management problems encountered )Y,
member space agencies.”

e “The SFCG is concerned with the effective use and
management of those radio frequency bands that are
allocated by the Radio Regulations of the ITU to the
Space Research, Space Operations, Earth Exploration
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Example SFCG Output:
Mars “Allocation Table” Rec 22-1R1

Orbit-to-Orbit  Approach nav. %
0.4,7-8 y

Earth-to-Space

% 7.1

0.4R, 8.4, 8.5, 16 Space-to-Earth
32,8.4

Orbit-to-Mars
0.4F, 7.2

Earth-to-Mars Mars-to-Earth

8.4
Where:
“0.4” = 390-405; “7.2" =7190-7235 MHz
435-450 MHz “7-8" = 7190-7235;
“0.4F” = 435-450 MHz 8450-8500 MHz
“0.4R” =390-405 MHz “8.4" = 8400-8450 MHz
“2.1-2.2" =2025-2120; “8.5” = 8450-8500 MHz

2200-2300 MHz  “16” =16.6-17.1 GHz
“7.1" =7145-7190 MHz  “32” =31.8-32.3 GHz
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— Early exchange of technical parameters of missions

— Establishing technical standards to minimize
Interference |

— Inter-operability to a lesser extent due to IOAG
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. & Related
e L r'#’h iy |-; 2 "

Strong Involver“ﬁent Study Group 3 |
S (SStudy_Grcng / ) S (Propagatlonf B
—(ScClence Serves |
: : — US WP 3M Chalr.
Hosting US SG 7 Website Glenn Feldhake

— Chairmanships :
e US SG 7: Wayne Whyte — Hosting US SG 3 Web Site -

« US WP 7B: Brad Kaufman
. Us wp 7C- John zuzek  © CITEL

* Additional Participation — U.S. Spksprson Al 1.2, 1, 3
hgq R 5@*33’9,Br~0fé_fﬂ _=dJ-Sw sgﬂ'l-;-; :
~ (Ofpassive sensors = e —
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ST 2 — Sharlng betwee-n' FESS (passwe T
services in the 10.6-10.68'GHz and 36-37 GHz bandfl'z.- 2 e SRS

« Al 1.3 — Possible extension of 200 MHz to EESS (active) and SRS | i
(active) to the existing 9.5-9.8 GHz allocations * -

« Al 1.5 — Seek additional aeronautical mobile telemetry spectrum to
support future wideband flight test research

o Al 1.12 — Modify Appendix 4 of the RR to allow proper advance
publication and notification of space science systems -

° AI 1.17 — Pratection of 1400-1427 MHz passive band fram unwanted -
== I ISSIOQS from MSS feederlmks inthe 1390- 1392 MHz and a__ -1232:—
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Al 1.2: Shanng between EESS (passwe) and the ﬁxed and

moblle services in the 1&&10 58 GHz arid 36 AR
ST o W R e ..,.ﬁ; *_ 2 1? B =
NASA Objectives: = - Forelgn Views: H £ '
_ Protect EESS (passive): o CITEL — Likely awaltmgUS
operations in 10.6-10.68 GHz Input
band e CEPT — Draft ECPs support
» Protect EESS (passive) mandatory. emission limits in
operations in 36-37 GHz band 10.6-and 36 GHz bands
Us Progosl Staws . %I(ng't_'o[r)lgfsrrn]é) teS Lcjzgﬁgga'nts”
= e Iti undu |
In reconciliation on ES/MS =

» RCS/IRAC Proposal: non-
= ﬁ.mandatory emission limits for
s “*--_ac_S/ 1S in 10.6:-10.68'GHz and
a%j.inﬁltsm‘-ﬁ GHz:
> C—"D‘:-C;}' bL)G:Ft_]i"" 0! «;.q_t =S
e g*-rjl-.lj,%.igéhf Off- s
. mandatory emissioniinitforn

f’l“ f’

ASMG — Generally does not: —
support constramts onﬁlj\ﬂs# =

—-A-'ﬁn- =

- ESIMSii SRESYAGHIZHIANU
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Al 1.3: Possible extension of 200 MHz

—
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P el

NASA Objectlves P e Foféign Vlé e -
- Extension.of 200 MHz tothe . CITEL — Likely AP from US/Canada

existing 9.5-9.8 GHz EESS » CEPT — Draft ECP largely agrees

(active) and SRS (active) : _
allocations to achieve a 500 \év)l(ttgr%isogrﬁ] ?gsé?g_ligoévﬂzto Oppose

MHz contiguous band :
_ o APT — Supports extension; most
US Proposal Status: prefer 9.3-9.5 GHz, but KOR

 US Proposal for extension into supports 9.8-10 GHz —

- 93:95GHzbandapproved . ASMG — Not Ilkely to support nore
*-a,.& nd s to CITEL; recancned -
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I.e 1

AI 1 5 Seek additional aesronautical m ) %‘
SPECIIULT *--S"l;_;; LUty ;Z:?"".:y#,,;‘}; d flighit tes St rese =
NASA Objectives . - Forelgn VIéW E_ St "-:'_;. s
- . Ensure sufficient flight test - France has identified’'need for.
spe_ctrum avallable for. sub- 60 MHz additional spectrum -
orbital testing of Ares and » Europe considering spectrum
Orion vehicle development requirements for UAV’s (U.S.
e Current allocation cannot meet Opposes)
long term U.S. requirements  CEPT opposing 4 & 6 GHz
U.S. Proposal Status allocations =
_,_.Ap_proved U.S. proposal to o CITEL supportlng 5091- 5150

: MHZ = — 'd
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Al 1 12: Modlfy Appendux 4 of the RR to

NASA Objectlves B
- Mandatory data elements at

advance publication for NGSO

not subject to coordination

e Allow means to properly
advance publish and natify
active and passive sensor
systems in RR’s

- U.S. Proposal Status
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'Fo-relgn Vlé'vvr' z e

CEPT supporting both' N*ASA ~ i
objectives

Syria expressed concern at
Special Committee over
possible cost impact to BR

Canada generally supports
mandatory data element =
proposal =




Al 1.17: Protection of 1400-1427 MHz passwe band from

......
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unwanted ernissions from_ MSS ederl, i
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2

A

w et - H el
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~ | o ,W = e
NASA Objectlves c S wa 'Forelgn Vlew o .’.f B
~ Protection of the EESS » CITEL — Likely AP from e
(passive) operations in the US/Canada - N
1400-1427 MHz band » CEPT - Draft ECP largely
agrees with US proposal
US Proposal Status: * APT — Supports suppression

of MSS feederlink allocation

» US Proposal for suppression ¥
« ASMG — Unknown =

of footnote allocation to MSS
-?-'=feederllnks around 1400-1427
-. ha rrecorulech/v_m 5
e o jlml}:m-.,, Ne rr r "




Al 1.20: Protection of EESS (passive) from unwanted

emlssuons of acwe sewlcesm s ect hands as set forthvin
O L ol i 200 = ) . .. e

NASA Objectlves I Forelgn Views: e

«  Protection of the EESS (passwe) CITEL — No/|AP as yet~
operations in the 1400-1427 MHz, « CEPT — Draft ECP supports
23.6-24 GHz, 31.3-31.5 GHz, 50.2- mandatory unwanted emission
50.4 GHz and 52.6-54.25 GHz limits across the board

bands from unwanted emissions

from active services in nearby * APT — Supports protection of

EESS (passive) without undue

ands | burden
US Proposal Status: « ASMG — Known to oppose
 In reconciliation at Principals level unwanted emission limits,
’“ﬂﬁ@glRA roposal; propoeses a partlcularly onthe F-Sa";-' ==
s ﬁ#ﬁ@m seme*bansa-a = =
,a._ ezt o) ._'? itedemissior | e—
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NASA Supported Future .Confererrce' prosi %

°- Space Research Service uplink allocation in 22. 5“5*"23 55 e
GHz to support lunar exploration | _

 Consideration to exclude Aeronautical Mobile from
Mobile Service allocation in 37-38:GHz to protect
exploration downlinks

o Space Operations Service allocation below 3 GHz to
support space- based range for Iaunch support
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- Advanced CommunlcatlonSATechn ofe) S tellite -
(ACTS) G = e
— Four years of propagatlon measurements at 20.135 GHz
and 27.505 GHz in seven locations

— Currently “electrically.inert”
Current attention
— Facilitating U.S. preparations for ITU-R SG 3 =

-j'-—hm..- Hosted Worklng Party. meetlng |n 2005 =2
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. By TU-R deflnl’t'on are the Mars. If?over e plrlt &-
‘Opportunity) terrestnal stations. (RR i 162) c afeilltes* (RR
~[L179)7 e o
— Neither. They're spacecraft. (RR 1.178) - '
* |s communication with the moon considered deep space?
— No. Distance to the moon = 384,402 km (< 2x10% km)
— However, Mars: Yes. 60/million to 350 million km

 |s the space-based Hubble Space Telescope a‘radio.
____asfronomy" station? :

L 'r' " 1- -

- i

Jt. “I‘-'-""‘--. -'----— —

Ste -Agt-;ﬂvﬂmﬁr"’f‘ii ;,f?‘if?i’gﬂ'mvuwﬁ e |

ﬁ“!‘?a-%s =1rr adib—.» S_IQ Saié,ﬂmg__; ut“ = w __ _I =

_ —
"__-':'5,,;: T : R - ." : '."-* =S = :
Wn—*r—* was the rmoro MithE 3|I(J'-‘ J,ac,.<gr01 nditaken®,
— -—nduran GrateriniMerdianiPIanuoen VIals, Ges. 5
l'.m—‘n QY AVIETSHROVETS Or)r)orrunlr Y/ :

"
L




Meridiani
Chryse Planitia Planum

Olympus
MONS

Easternmost end of valles 4 South
walles Maringeris Marineris Palar Cap
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», Space Shuttle communlcatlons’? ks e e i
~ — Space research service | g e

e Space-based passive sensors monitoring atmospherlc
water vapor at 190 GHz?
— Earth exploration-satellite service (passwe)
« Communication links relaying space-based water vapor
sensor data to Earth? =
— Earth exploration-satellite service ==
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